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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To make uniform displaying over the whole 
panel surface of a liquid crystal display element m 
embodying the simple matrix system, especially in an 
element in which electric continuity is required from one 
of the base boards to the other. 
CONSTITUTION: A spacer 7 is inserted to a seal 6 
overlapped on the part where a drawout electrode 9 is 
formed, while a spacer 13 is inserted in another seal 12 
overlapping on the other parts, wherein the dia. of the 
spacer 13 shall be greater than that of the spacer 7 by 
an amount corresponding to the film thickness of the 
drawout electrode. This permits producing uniform base 
board holding spacing over the whole panel surface to 
allow accomplishing uniform displaying of high grade. 
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[0010] 

[Embodiments] 
(Embodiment l) 

Below, several actually implemented embodiments of the present invention are 
described with reference to the drawings. Identical items in Figs. 1 through 7 are 
given identical reference numerals. 

[0011] 

Figs. 1 (a) and (b) are schematic plan views of the electrode substrates in 
Embodiment 1 of the present invention, while Figs. 2 (a) and (b) are cross-sectional 
structural views of the lead-out electrode terminal and the signal electrode terminal, 
respectively, of the liquid crystal display element in Embodiment 1. 

[0012] 

As these drawings show, first of all seal material 12, composed of thermosetting 
epoxy resin that contained a spacer 13 (of glass fiber with average particle diameter 7.2 
microns) for maintaining the electrode spacing and constituting 1.5% of the material's 
weight, was printed via the screen printing method onto the scanning electrode 
substrate 1, in such a manner as not to overlap with the lead-out electrodes 9. Then 
seal material 6, composed of thermosetting epoxy resin that contained a spacer 7 (of 
glass fiber with average particle diameter 7.0 microns) for maintaining the electrode 
spacing and constituting 1.5% of the material's weight, together with conductive 
particulate 8 (polystyrene particles with average diameter 7.25 microns and with 0.1 
micron thick gold coating on their outer surface) constituting 1.0% of the material's 
weight, was printed via the screen printing method onto the signal electrode substrate 
2 facing substrate 1, in such a manner as to overlap with the lead-out electrodes 9. 

[0013] 

Next, the two electrode substrates were bonded together so as to hold the aligning 
films 5 and an appropriate number of spacers (of cross-linked polystyrene polymer or 
glass fiber; details omitted) between them, then subjected to compressive pressure 
until the spacer 7 and the conductive particulate 8 became equal in size and electrical 
continuity was effected between the upper and lower electrodes by the conductive 



particulate 8, after which the seal materials 6 and 12 were made to set. As a result of 
such process the scanning electrodes 3 were electrically connected with the lead-out 
electrodes 9 provided on the signal electrode substrate 2. Finally the void between the 
electrode substrates 1 and 2, which was enclosed by the seal materials 6 and 12, was 
filled with liquid crystal 16, after which the liquid crystal inlet 10 was sealed up with 
UV (Ultra Violet) setting resin. Fabrication of the liquid crystal display element was 
thereupon complete. 

[0014] 

Lighting and display evaluation performed on the liquid crystal display element thus 
fabricated confirmed that it provided high uniformity, without display unevenness, 
over the entire display area including the vicinities of seals. However, when 7.0 
micron spacers were used in both of the seals as in the conventional case, such a 
homogenous display was not obtained. 

[0015] 

(Embodiment 2) 

Figs. 3 (a) and (b) are schematic plan views of the electrode substrates composing the 
liquid crystal display element in Embodiment 2 of the present invention, while Figs. 4 
(a) and (b) are cross- sectional structural views of the lead-out electrode terminal and 
the signal electrode terminal, respectively, of the liquid crystal display element in 
Embodiment 2. 

[0016] 

First, each of the two electrode substrates was provided with discrete dummy 
electrodes 14, which were applied so as to overlap the portions of the seal material 6 
other than those overlapping the lead-out electrodes 9, and furthermore such that their 
positions corresponded to those of the electrodes on the facing substrates. Then seal 
material 6, composed of thermosetting epoxy resin that contained a spacer 7 (of glass 
fiber with average particle diameter 7.0 microns) for maintaining the electrode spacing 
and constituting 1.5% of the material's weight, together with conductive particulate 8 
(polystyrene particles with average diameter 7.25 microns and with 0.1 micron thick 
gold coating on their outer surface) constituting 1.0% of the material's weight, was 
printed via the screen printing method onto the electrode substrate 1 (alternatively it 
might have been printed onto substrate 2). Next, the two electrode substrates were 
bonded together so as to hold the aligning films 5 and an appropriate number of 



spacers (of cross-linked polystyrene polymer or glass fiber; details omitted) between 
them, then subjected to compressive pressure until the spacer 7 and the conductive 
particulate 8 became equal in size and electrical continuity was effected between the 
upper and lower electrodes by the conductive particulate 8, after which the seal 
material 6 was made to set. As a result of such process the scanning electrodes 3 were 
electrically connected with the lead-out electrodes 9 provided on the signal electrode 
substrate 2. Finally, the void between the electrode substrates 1 and 2, which was 
enclosed by the seal materials 6, was filled with liquid crystal 16, after which the liquid 
crystal inlet 10 was sealed up with UV setting resin. Fabrication of the liquid crystal 
display element was thereupon complete. 

[0017] 

Lighting and display evaluation performed on the liquid crystal display element thus 
fabricated confirmed that, in the same way as that in Embodiment 1, it provided high 
uniformity, without display unevenness, over the entire display area including the 
vicinities of seals. 

[0018] 

(Embodiment 3) 

Figs. 5 (a) and (b) are schematic plan views of the electrode substrates composing the 
liquid crystal display element in Embodiment 3 of the present invention, while Figs. 6 
(a) and (b) are cross- sectional structural views of the lead-out electrode terminal and 
the signal electrode terminal, respectively, of the liquid crystal display element in 
Embodiment 3. 

[0019] 

First, an Si02 insulating layer 15 of practically the same thickness (approximately 
2000 A) as the lead-out electrodes 9 was provided over electrode substrate 1 
(alternatively it might have been provided over substrate 2), in such a manner as to 
overlap the portions of the seal material 6 other than those overlapping the lead-out 
electrodes 9. Then seal material 6, composed of thermosetting epoxy resin that 
contained a spacer 7 (of glass fiber with average particle diameter 7.0 microns) for 
maintaining the electrode spacing and constituting 1.5% of the material's weight, 
together with conductive particulate 8 (polystyrene particles with average diameter 
7.25 microns and with 0. 1 micron thick gold coating on their outer surface) constituting 
1.0% of the materials weight, was printed via the screen printing method onto the 



electrode substrate 1 (in the alternative case, it would have been printed onto substrate 
2). Next, the two electrode substrates were bonded together so as to hold the aligning 
films 5 and an appropriate number of spacers (of cross-linked polystyrene polymer or 
glass fiber; details omitted) between them, then subjected to compressive pressure 
until the spacer 7 and the conductive particulate 8 became equal in size and electrical 
continuity was effected between the upper and lower electrodes by the conductive 
particulate 8, after which the seal material 6 was made to set. As a result of such 
process the scanning electrodes 3 were electrically connected with the lead-out 
electrodes 9 provided on the signal electrode substrate 2. Finally the void between 
the electrode substrates la and lb, which was enclosed by the seal material 6, was 
filled with liquid crystal 16, after which the liquid crystal inlet 10 was sealed up with 
UV setting resin. Fabrication of the liquid crystal display element was thereupon 
complete. 

[0020] 

Lighting and display evaluation performed on the liquid crystal display element thus 
fabricated confirmed that, in the same way as those in Embodiments 1 and 2, it 
provided high uniformity, without display unevenness, over the entire display area 
including the vicinities of seals. 

[0021] 

Though the above embodiments use thermosetting resin for the seal materials 6 and 
12, they might also be realized using UV setting resin instead. Furthermore, 
although only the screen printing method is cited above as the method for forming the 
seal materials, other methods may be used (for instance, application by the dispenser 
or flexographic printing methods). 

[0022] 

For the conductive particulate, any conductive particulate having a certain degree of 
elasticity and a small variation in the diameters of its particles may be suffice to use. 

[0023] 

The insulating layer may be of any type, provided that it has good adhesion to the 
substrate. The above descriptions of the embodiments do not touch on the relation 
between the seal-internal spacers and the cell-interior spacers; it will suffice to 
mention here that the seal-internal spacers should preferably be larger than, or the 



same size as, the cell-interior spacers. 



